C. botulinum type A toxin has been obtained in crystalline form (1, 9) . Type A, B, and F toxins have been purified by similar procedures in this laboratory (8, 12, 14) . In purification of these toxins, acid precipitation was used as the first step to concentrate the toxin from whole culture. This procedure is relatively simple, safe, and inexpensive to perform when handling a large volume of culture. Type C, D, and E toxins have also been purified by investigators in this and other laboratories (3-5, 7, 15 ), but acid precipitation was not applied because of the poor recovery of toxin (3, 5) . It is known that type A, B, and F toxins themselves are soluble at pH 4.0, but are precipitable at this pH only when they are in crude form. After treating the acid precipitate with protamine or ribonuclease, the toxin became soluble at pH 4.0 (8, 12, 14) . Nucleic acids or some other acidic substances must have played an important role in the acid precipitation of the toxin (13 Kerr and Seraidarian (6) on the cold trichloroacetic acid precipitate.
Protein and RNA contents of cultures of type A through F are shown in Table 1 . The ratio of RNA to protein contents of type C, D, and E cultures were apparently lower than those of type A, B, and F cultures. We presumed that the toxin would be precipitated by acidification if the RNA-to-protein ratio of culture was made to 0.77 or higher.
RNA (Yeast RNA, P-L Biochemical Inc., Milwaukee, Wis.) was dissolved in 2 N NaOH. The RNA solution was adjusted to pH 6.0 with 1 N HCI and brought to a final concentration of 10 mg/ml by the addition of distilled water. The cultures of types C, D, and E were each divided into two portions. To a portion of each culture, the RNA solution was added to a concentration of 0.4 mg/ml. Both portions were adjusted to pH 4.0 with 3 N H2SO4. The acidified cultures were allowed to stand for 3 h at room temperature. The precipitate formed was collected by centrifugation for 5 min at 1,500 x g and 4°C and resuspended in 0.2 M phosphate buffer, pH 6.0, to the original volume. Toxin was titrated by the time-to-death method by intravenous injection of a fourfold dilution into mice (2). Type B, E, and D (strain CB16 only) toxins were activated with trypsin before injection (7, 8, 11) .
The toxicities of acid precipitate obtained in the presence and absence of RNA are shown in (8, 12, 14) without appreciable loss of the toxin. We have succeeded in purifying type C and D (11) toxins by applying the same subsequent procedures, namely chromatography on SP-Sephadex C-50 and molecular sieving on Sephadex G-200, as used for purifying type A, B, and F toxins (8, 12, 14) . Thus, acid precipitation of type C and D toxins from whole culture in the presence of RNA added as a precipitation aid is very effective as the initial step of purification from large quantities of type C and D cultures.
